Conditional nuclear import and export of yeast proteins using a chemical inducer of dimerization.
In eukaryotes, reversible shuttling between the nucleus and cytoplasm is an important regulatory mechanism, particularly for many kinases and transcription factors. Inspired by the natural system, we recently developed a technology to control protein position in budding yeast using a chemical inducer of dimerization (CID). In this method, a nuclear export or localization signal is reversibly appended to a protein of interest by the CID, which effectively places its subcellular location under direct control of the chemical stimulus. Here, we explicitly tested the ability of this system to direct the nucleocytoplasmic transport of a panel of 16 representative kinases and transcription factors. From this set, we found that 12 targets (75%) are susceptible to re-positioning, suggesting that this method might be applicable to a range of targets. Interestingly, the four proteins that resisted mislocalization (Fun20p, Hcm1p, Pho4p, and Ste12p) are known to engage in a large number of protein-protein contacts. We suspect that, for these highly connected targets, the strength of the chemical signal may be insufficient to drive mislocalization and that proteins with relatively few partners might be most amenable to this approach. Collectively, these studies provide a necessary framework for the design of large-scale applications.